We have measured the average lifetime of bottom hadrons using the Mark II Vertex Detector at PEP. The lifetime was determined by measuring the impact parameters of leptons produced in bottom decays. We find q=( 12.0+$:&3.0) X lo-l3 sec.
The lifetime of bottom hadrons measures the weak coupling between the bottom quark and the charm and up quarks. By analogy to strange particle decays, it is expected that bottom decay rates reflect quark mixing effects. In the context of the 3 x 3 quark mixing matrix introduced by Kobayashi and Maskawa (K-M) l, the bottom hadron lifetime is a measure of the magnitudes of the matrix elements Ubc and Ubzl. In this Letter we present a measurement of the bottom hadron lifetime.
The data for this measurement were collected by the Mark II detector at the e+e-storage ring PEP located at the Stanford Linear Accelerator Center. The data sample corresponds to an integrated luminosity of about 80 pb-' produced at a center-of-mass energy Em of 29 GeV.
The Mark II detector has been described elsewhere 2 . We briefly describe the apparatus relevant to this analysis. A high precision drift chamber 3 (called the vertex detector) is located inside the main tracking chamber. Tracks are extrapolated back to the origin with a resolution of about 100 p . Electrons are identified over 64% of the solid angle with a lead-liquid-argon calorimeter.
Muons are identified over 45% of the solid angle with a four-layered system of hadron absorber and proportional wire chambers.
We study the bottom and charm lifetimes by measuring the projected impact parameter of leptons produced in their decays 4 . We separate bottom from charm in a statistical sense by dividing the lepton sample into two groups. Leptons with a large component of momentum (pi) transverse to the thrust direction come principally from bottom decays, and those with small PT are mostly from charm decays. Measurement of the impact parameter distributions for each group and knowledge of the relative charm and bottom populations enable us to disentangle the lifetimes. We measure the rms beam size to be 65 f 15~ vertically and 480 f 10~ horizontally.
We ensure that the lepton trajectory is accurately measured by requiring a good track fit ( x2/&f < 4 ) in both the vertex detector and the main drift chamber. The error in the impact parameter a6 is dominated by the beam size and ranges from 120 ~1 to 490 p depending on the azimuthal angle of the lepton.
We require that the error be less than 350 p which leaves 307 leptons for the remaining analysis.
The measured lepton impact parameter distributions are shown in The result of the fit, which includes leptons with bl < 17nm, is summarized in Fig. 2 
